Interaction between non-formylated initiator Met-tRNA(fMet) and the ribosomal A-site from Escherichia coli.
We report studies in vitro of the interaction between non-formylated initiator Met-tRNA(fMet) and 70S ribosomes. The binding of Met-tRNA(fMet) to ribosomes carrying fMet-tRNA(fMet) in the P-site is strongly stimulated by elongation factor EF-Tu:GTP in the presence of (AUG)3. The enzymatically bound Met-tRNA(fMet) does not react with puromycin. The bound Met-tRNA(fMet) can accept formylmethionine from P-site-bound fMet-tRNA(fMet). These results demonstrate a functionally active binding at the ribosomal A-site. Partial ribonuclease digestion (footprinting) was used to study the sites in Met-tRNA(fMet) which are involved in the interaction with the ribosomal A-site. The results show that a large part of the tRNA molecule is protected by the ribosome against ribonuclease digestion. In addition to the protection found in the amino acid region and the anticodon arm, protection is seen in the D-loop and in the extra arm. No region within the bound tRNA is found to be more accessible for RNases than in the free Met-tRNA(fMet). The reported enhancement of ribonuclease cuts in the D- and T-arms of A-site-bound Phe-tRNAPhe is thus not found in A-site bound Met-tRNA(fMet).